Evaluation of alkoxyresorufins as fluorescent substrates for cytochrome P450 BM3 and site-directed mutants.
In this study, the first fluorescent assay for bacterial cytochrome P450 BM3 (BM3) and mutants is described. BM3 mutants are potentially very versatile biocatalysts for the production of fine chemicals. A fluorescent assay would be very useful for the identification of nonnatural ligands in high-throughput inhibition assays. Because of the ease and sensitivity of alkoxyresorufin O-dealkylation assays, four different alkoxyresorufins were evaluated as substrates. Wild-type BM3 showed extremely low activity toward all four alkoxyresorufins tested. Five different BM3 mutants were constructed, carrying different combinations of mutations R47L, F87V, and L188Q, which were previously shown to increase activity toward nonnatural substrates. For all mutants, a high benzyloxyresorufin O-dealkylation (BROD) activity was found. The triple mutant of BM3, R47L/F87V/L188Q, showed the highest activity, increasing 900-fold compared to wild-type BM3. The BROD assay could also be applied in whole Escherichia coli cells; permeabilization by lipopolysaccharide deficiency strongly increased activity. To demonstrate the applicability of the BROD assay to screening for novel ligands of BM3 R47L/F87V/L188Q, a library of 45 drug-like compounds was tested for inhibition. Of these compounds, 8 showed strong inhibition of the BROD activity, demonstrating for the first time that drug-like molecules also can bind with high affinity to BM3 mutants.